In vitro study of the optimum volume ratio of activator to adhesive in gelatin-resorcin-formalin glue.
Excessive use of activator (formaldehyde + glutaraldehyde) may cause late complications after use of gelatin-resorcin-formalin (GRF) glue during surgery. The goal of the study was to define the appropriate ratio of activator to adhesive and to establish an approach for accurate control of this ratio. The relation between adhesive force and the activator/adhesive ratio was studied by attaching two sheets of equine pericardium using GRF glue, with ratios from 1: 50 to 1: 2. The amount of activator was measured per drip from the needle in the GRF glue kit and other needles (27, 25, 23, 22, and 21 gauge). The adhesive force was about 400 gram-weight (gw) for activator/adhesive ratios from 1: 50 to 1: 20. This force showed a significant increase to 1317 ± 462 gw for a ratio of 1: 10 compared to the force at a ratio 1: 20 (P = 0.0069) but did not increase significantly for ratios above 1: 10. The activator volume was 12.5 μl in one drip from the needle in the GRF glue kit and 4.3 μl in one drip from the 27-gauge needle. Therefore, the 27-gauge needle is suitable for measuring the activator volume. In vitro, an activator at a ratio of one-tenth the volume of the adhesive provides approximately maximum force; any more activator is residual and potentially harmful. Measurement of the activator volume using a 27-gauge needle and the adhesive volume using a syringe is recommended to control the ratio accurately.